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Penalty Pathway
Connor McDavid and Michael Bunting 
lead the league in the 2022-2023 NHL 
season for penalties drawn with 45 
and 43 penalties drawn respectively. 

Given McDavid and Bunting have a 
substantial count of penalties drawn , 
does this indicate their ability to create 
power play opportunities? Are these 
events where penalties are drawn 
leading to power plays or are other 
penalties that occur at the same time 
offsetting these results?

Our focus in this project was to 
determine what NHL players draw the 
most power plays.



DATA

hockeyR play-by-play data

Using a combination of 
play-by-play data from 
hockeyR and player 
statistics data from 
Natural Stat Trick we 
were able to create a 
Power Plays drawn 
metric.

IMPORTANT: For this project, players are credited only once for a penalty on, 
drew by, and power play drawn when multiple penalties occur simultaneously.

Cleaned Data Table from Created Shiny App



Creating New Variables & 
Calculating Per 60 Statistics

Created Variables

Each of the created variables in the play-by-play data also have 
corresponding player id and team columns.

General Equation to calculate per 60 statistic:

Most of the penalty 
events have a pattern in 
the description column. 

There were four 
different patterns.

Importance of Per 60 Metric:
Raw counts are not sufficient in evaluating a players 
ability to draw power plays. To be able to compare for 
players who spent more time on the ice versus ones 
with less we calculated a players per 60 metric.



The Repeatability of 
Power Plays Drawn

On average 30.5% of power plays drawn 
per 60 for a player is explained by that 
players previous years power plays 
drawn per 60 statistic.

In order to evaluate the repeatability of 
our new power plays drawn metric we 
used a simple linear regression model.

where:
x is the response season
x - 1 is the explanatory (previous)season



Players with Most Power Plays Drawn (by per 60)

● The per 60 rates 
provide a more 
accurate evaluation of 
players' ability to draw 
power plays and 
penalties compared to 
raw counts, 
accounting for 
differences in ice time

● Example: Mark 
Friedman



drawing blanks: 
penalties drawn vs power plays drawn



Positions, penalties and power plays

Forwards are more likely to draw penalties than defense players given the same penalty-taken amount.





Limitations

Filters

● The 2-game played threshold for 
playoffs could introduce biased 
per 60 statistics.

● Filters could unintentionally 
exclude players with exceptional 
penalty or powerplay drawing 
ability but limited games played.

Error in data

The penalty-drawn and 
powerplay-drawn data are obtained 
through string analysis of the 
description column, which contains 
inconsistent documentation, in the 
hockeyR dataset. As a result, the 
dataset may contain errors related to 
penalty count and types.



Future steps
● Model the time distribution of each type of penalty called and the time 

distribution of goals during power plays to predict potential impacts on game 
success if teams complete their penalty time after the end of a period or game.

● Model the patterns of types of penalties called for each season to predict the 
most frequently called penalty in the upcoming season.

● Modify the data pipeline and resolve existing data-related issues in the current 
dataset.

● Develop a penalty types breakdown for individual players' power play-drawn, 
identifying the top contributing penalty types.



A prototype for penalty types breakdown



Link 
to 

SHINY 
APP
Currently optimized for displaying on computer


